
Background
SQM Iron has been shown to influence broiler 
performance in previous pathogen exposure 
studies*. Birds fed SQM Iron had lower counts of 
enteric pathogens including E. Coli, Salmonella, 
Eimeria, and Clostridia. 

We have hypothesized that SQM® Iron provides 
essential iron to the animal host, but is not as 
accessible by enteric pathogenic bacteria such as 
E. coli and Salmonella. This effect can result in 
overall improvement in bird performance.

The objective of the study reported here 
was to validate this hypothesis with an in 
vitro study conducted at the University of 
Minnesota. Additional studies with other strains 
are ongoing.

Materials and Methods

Strains:
Two different strains of E. coli (E. coli K-12 
MG1655, and avian pathogenic E. coli strain 
O2 (serogroup O2), and two different strains of 
Salmonella (S. Reading and S. Typhimurium) 

were examined.

Media:
E. coli strains were grown in LB 
broth or M9 minimal medium (0.03% 
KH2PO4, 0.1% NH4Cl, 0.05% NaCl, 
1 mM MgSO4, 0.3% Casamino 
Acids, 0.2% thiamine-HCl). Glucose 
was added to M9 medium (0.2%) 
as a carbon source. Both media 
were supplemented with different 
concentrations of either iron sulfate or 
SQM Iron (0, 10, 20, 40 ppm Fe). 

Conditions & Monitoring:
Following preparation of media, 
strains were grown overnight in 3 
mL LB broth. Cells were pelleted 
and washed 2x in sterile water, then 
re-suspended in water. Microtiter 
plates were prepared by adding 
1x103 cells to 200 uL prepared media 
(described above).  Three replicate 
wells were used for each strain/media 
combination, and the assay was run 
twice (6 replicates total). This totaled 
16 media combinations X 3 strains X 
6 replicates = 288 wells.

Assay:
A plate bioassay was performed 
to determine the effects of iron 
sources supplemented onto iron 
chelated media. LB agar plates were 
depleted of iron by adding 400 μM 
of 2,2′-dipyridyl. Approximately 105 
CFU/ml of cells in log phase were 
seeded onto the plate. 
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Figure 1: Iron source and concentration on in vitro pathogen growth: E. coli K-12 MG1655 
Source effect p<0.001; Concentration effect= p<0.001;

Figure 2: Iron source and concentration on in vitro pathogen growth: E. coli-APEC O2 
Source effect p<0.001; Concentration effect= p<0.001;



Discs containing 10 μl either iron sulfate or SQM Iron were placed on the plates at concentrations 
of 10, 50, and 100 mM. Bacterial growth was monitored after 24 hours of incubation at 37°C by 
measuring zones of growth around the disc. 

Results and Discussion:
Figures 1 through 4 summarize the trial results. Overall,increased iron concentration resulted in a 
linear increase in pathogen count for both iron sources.

More importantly, there was a 
significant reduction (p<0.001) in 
pathogen growth for SQM® Iron 
vs. iron sulfate across all 4 strains 
evaluated. 

These in vitro results support our 
working hypothesis from repeated 
QualiTech poultry trials in vivo: SQM® 
Iron can be more effectively delivered 
to the bird, while limiting pathogen 
access to dietary iron.

In combination, these actions 
can minimize the risk of digestive 
tract conditions and optimize bird 
performance.
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Figure 3: Iron source and concentration on in vitro pathogen growth: Salmonella reading
Source effect p<0.001; Concentration effect= p<0.001;

Figure 4: Iron source and concentration on in vitro pathogen growth: Salmonella typhimurium
Source effect p<0.001; Concentration effect= p<0.001;

With SQM® Iron, poultry producers have an effective strategy that focuses on iron absorption while limiting 
pathogen access to dietary iron, thereby helping optimize bird performance. 

To learn more about how SQM® Iron can benefit your operation, please contact your QualiTech 
representative or visit www.qualitechco.com today!

To learn more about the 
benefits of feeding SQM 
protected minerals™, contact 
Jack Garrett at 303-506-7200 or 
email jackg@qualitechco.com
or visit us at qualitechco.com

*Previous studies can be found at www.qualitechco.com/sqm-poultry/


